injuries of the peripheral nerves have been admitted to the surgical division of the Norfolk War Hospital. 250 cases have come under my observation, and of these 102 cases have required operative treatment.
Pre-operative and Post-operative Treatment. The operative treatment in these cases should be looked upon merely as an incident.in the treatment of the case. The most skilfully performed operation on an injured nerve is doomed to failure, and can accomplish little if the preoperative and post-operative treatment is insufficient or neglected. The treatment in these cases should extend over a period of many months. The results can only be good when treatment is commenced early, and is conducted with great perseverance both on the part of the patient and on the part of those who are responsible for his treatment. It is often difficult or impossible in these cases to prevent complications and trophic lesions making their appearance, but if no attempt be made to prevent and overcome these conditions irreparable damage will supervene, damage which no amount of surgery can be expected to correct. It is most essential to try to make the patient realise the importance of treatment, and to make him understand how much he can do for himself to promote his recovery.
The treatment can be considered under the following headings :-1. Postural treatment.
2. Electro-therapeutic treatment, including electric treatment, massage, and exercises.
Much has been written with regard to the positions which should be maintained after a patient has suffered a lesion of ' , a peripheral nerve, but it must not be considered that everything has been done when the patient's hand or leg has been fixed in the orthodox position by some splint. It often happens that these cases are complicated by some injury to the bones of the limb. A splint is applied, fixing the whole limb. Of the many inventions for the treatment of fractures, and especially those complicated by nerve lesions, all are bad which hinder the easy movement of the phalanges of the thumb and fingers. If the hand or the foot is left fixed in any one position for long periods and passive movements are not frequently performed, disaster is certain to follow. It is quite as important to remove a splint often as it is to apply it at all. The nutrition of the muscles must be preserved as much as possible by massage and electrical treatment. Vasomotor lesions are of common occurrence in these cases, and it is often noticed that the limb affected is cold and clammy. It is most importa.nt to keep these limbs warm ; especially is warmth important when electrical stimulation is being used as a method of treatment. It is futile to apply electrical stimulation to cold and blue extremities. The limb should previously be wrapped in warm cotton-wool, or immersed in hot water for a few minutes.
Joints must be prevented from getting stiff by passive movements, which should have been begun as early as possible. Cases of stiff joints will often be much benefited by hot-air baths.
The condition of the skin itself must not be neglected, but must be suitably protected from any injury. In short, every tissue innervated by the injured nerve must have due consideration and treatment. Treatment should be regular and continuous. If operative treatment becomes necessary massage should again start as soon as possible, and in the upper extremity every attempt should be made to prevent stiffness and contraction of the hand and fingers occurring.
A position of relaxation should be maintained in all nerve injuries.
In median nerve injuries the muscles supplied by the nerve are relaxed when the fingers and hand are flexed, and the thumb abducted and flexed, the arm being slightly rotated. Good results in this hospital have been obtained in cases of simple uncomplicated lesions of the median nerve without the application of splints.
In ulnar nerve injuries the muscles supplied by the nerve are relaxed, when the fingers are spread apart; the first phalanges flexed, the second and third extended, and the thumb abducted. Every attempt has been made to prevent contraction, and to maintain a position of relaxation in lesions of the ulnar nerve, by means of splints and appliancess, but more success has been obtained by massage and passive movements than has been obtained by methods of fixation. _ In lesions of the musculo-spiral nerve, by means of a Jones's I I cook-up " splint, or some modification of it, the hand is hyper-extended, the thumb abducted, and the arm put in a position of supination, so relieving the extensor muscles of all strain. Operations on the musculo-spiral nerve are doomed to failure if the paralysed muscles are allowed to become over-stretched and lengthened by allowing the wrist to be in the flexed position of "drop" wrist. If the wrist is kept in good position injuries of the musculo-spiral nerve are among the most favourable for treatment.
It is useful before leaving the question of massage, electrical and postural treatment, to answer the question : What can these methods of treatment do for a patient who has suffered a nerve lesion, and how long should such treatment be continued ? Massage, electrical, and postural treatment can prevent joints becoming stiff. It can prevent muscular contraction to some degrees, and it can maintain the tone of the muscles ; in other words, it can enable the parts to be kept in the most favourable condition for the resumption of their functions.
It can do little in late and neglected cases. One often sees hopelessly contracted limbs with paralytic deformities, and with muscles the seat of degenerated changes, sent to the massage and electrical department as a last resource. These cases should have been sent to this department for the prevention of these calamities, not for their relief, for the best massage and electrical treatment is often almost a waste of time in these cases. ' It is difficult to lay down any definite rules and say how long treatment should be continued. Most cases show some improvement within six months. Massage and electrical treatment should be continued for at least six months after the operation on a nerve has been performed. It is unlikely that treatment for more than a year will give rise to much improvement. - Operation. The operative procedure may be considered under the following headings :- be operated upon should have been previously prepared with the utmost care, any lesion of the skin being an absolute contra-indication to the operation. It is a great advantage to have a third assistant, whose only duty it is to control the position of the arm or leg and hold it in any desired position. This is especially advantageous when operating upon such nerves as the musculo-spiral. The operation is best performed without the application of an Esmarch bandage. Any haemorrhage which may occur is easily controlled by the application of forceps, and the wound, when closed, is left dry, there being much less risk of the development of any hoematoma, a very undesirable complication. The skin incision should be of ample length; for instance, in operating on the ulnar nerve in the forearm it is best to make an incision from just below the elbow to just above the wrist; the skin having been divided its edges are protected by thin rubber sheeting or gauze attached by means of clips. If possible the skin incision should be planned so that it avoids the old scar or the scar should be excised. Excision or freeing the scar should always be practised wherever possible, the deep fascia is next divided, and any bleeding points controlled.
The nerve trunk is sought above and below the point of severance, and it is traced downwards and upwards to the lesion. In doing this the tissue surrounding the nerve should be dissected away from the nerve, and the nerve itself should be handled as little as possible. On exposure of the injured part of the nerve a bridge of fibrous tissue is usually found joining the ends together ; it is best to dissect this quite free before attempting to determine whether the nerve has been divided or not, so that when the nerve has been completely freed its continuity has not been divided during the operation.
The fibrous tissue is then dissected off the nerve, and a decision arrived at as to the pathological condition present.
When the conclusion is arrived at that the nerve has suffered anatomical division, and its ends are only joined by a fibrous band, one very fine silk suture is passed vertically through healthy parts of the upper and lower ends of the nerve to be joined. This suture is a great aid in maintaining the exact co-aptation of the nerve, when suturing it after removal of the intermediate fibrous tissue.
Different bundles of the nerve have different functions, so it is most important to bring the corresponding bundles together in the suturing. Catgut is the material usually recommended. It appears to me that the exactness and security of the junction are more important than the suture material used to perform and make it. The necessity of the formation of a sheath at the site of junction has next to be considered. The nerve after suture should be placed in abed of healthy tissue ; if this can be done it will not be necessary to surround it with any foreign tissue.
Much has been written with regard to the surrounding of sutured nerves with some material supposed to have protective virtues-a piece of fat, a piece of vein, Cargile mem-' , , brane, a piece of peritoneum from a hernial sac, have all been recommended. A piece of fat of moderate thickness cut from the patient's own thigh, and loosely sutured round the nerve so as to protect the site of suture, makes an ideal covering and bed when much scar tissue is present.
If the operation is done aseptically the procedure has everything to recommend it. It is advised by many surgeons and condemned by others, but the researches of Bittorf appear to prove that it is a sound and scientific procedure.
It is doubtful if the aseptic introduction of a piece of the patient's own fat can ever be harmful; it is almost certain that it is often of great service.
On completion of the suture any bleeding points are carefully tied with catgut and the wound thoroughly irrigated with warm saline solution. The deep fascia is carefully sutured with catgut and the wound closed without drainage.
The arm or leg is then carefully bandaged. The limb should be placed in the best position to relieve the nerve from tension, and it should be fixed in such a position by splints and bandages. Massage for the hand should be started two or three days after the operation.
6MHo<NMoMN. The chief complications met with in this series of cases have been :-1. Those due to septic infection of the wounds, extensive destruction of the soft parts, and severe injuries to the bones.
2. Extensive destruction to the nerve, resulting in a gap in its continuity, making end-to-end suture impossible.
1. Drainage and rest for the inflamed parts have been relied on chiefly to overcome the septic complications. With thorough drainage the wounds have usually healed well and given rise to little trouble. In a certain number of cases of severe infection, associated with marked swelling and oedema of the limb, it has occasionally happened that owing to the pain it has been impossible to prevent some stiffness of the fingers, due probably to the inflammation spreading to the tendon sheath.
In such cases, after all the signs of inflammation have disappeared, it will be found that much benefit will be derived from gentle but firm movements of the parts under an anaesthetic.
In cases associated with compound fractures very careful treatment is necessary if necrosis with the development of a persistent sinus is to be avoided, which may delay the suture of the nerve for many months. These cases should be thoroughly drained at the earliest possible date, and all loose pieces of bone which have not firm attachment to periosteum removed. A healed wound must be obtained at the earliest possible time in ca.ses of compound fracture, complicated by nerve lesions. Carrel-Dakin treatment or continuous irrigation should be used as a method of treatment when necessary.
2. Extensive destruction of the nerve, resulting in a gap in its continuity, making end-to-end suture impossible.
End-to-end suture is the operation of choice. It should be done whenever possible, It will usually be found possible to perform end-to-end suture after considerable pieces of nerve have been destroyed, if sufficient attention be paid to the following points :-.
(1) The incision should be of ample length, so that the nerve may be separated from the surrounding structure, both above and below the lesion. (2) In lesions of the ulnar nerve it can be displaced in front of the internal condyle of the humerus. (3) During and after the operation the position of the limb should be put in that of maximum relaxation, so that all tension is taken off the nerve.
When it has been found impossible to perform end-to-end suture a variety of procedures have been attempted and advised, but it would appear that up to the present time authorities have not been able to determine the values of these operations, but from various writings it would seem that their value is not great, and that for a few successes there are many failures. Some of the procedures would, on general principles, seem quite useless. The operation for uniting the ends of nerves by cutting flaps has been condemned as useless, but I have observed this method is sometimes followed by success.
Under certain circumstances nerve suture may be replaced or supplemented by tendon transplantation-namely: (1) when nerve suture is impossible ; (2) when the functional result attained by nerve suture is unsatisfactory. The most favourable cases in which to prepare tendon transplantation are those of injury to the musculo-spiral and posterior interosseous nerves.
The transplantation of the tendon of the flexor carpi radialis through and into the tendons of the extensor longus pollicis, the extensor brevis pollicis, and the extensors of the fingers, is an operation followed by such good results that it should always be done in cases when it is considered likely that the musculo-spiral nerve will not recover. " Complete restoration of function may be expected in four weeks-an enormous saving of time compared with the year which must elapse before recovery after nerve suture " (Murphy).
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From a study of these cases the following are the conclusions arrived at :-1. That the diagnosis of an injury to a peripheral nerve ought to be made at the earliest possible time.
2. Successful recovery depends upon early, correct, and continuous treatment.
3. Primary suture should be considered and practised whenever possible. 4. That there should be no unnecessary delay in exploring a nerve if there is sufficient evidence that it has received some injury resulting in a macroscopic pathological lesion. 5. It is almost certain that some macroscopical lesion is present in cases which show no signs of recovery after four months' treatment.
6. That operations on injured nerves should only be done in well-equipped general hospitals, and by those surgeons who have ample experience of such cases. 7. That sufficient attention is not usually paid to the early pre-operative and post-operative treatment, and that paralytic&deg;deformities and shortened muscles are often the result of ignorance and neglect.
8. That the extreme gravity of an injury to a peripheral nerve is not sufficiently realised by the general profession. I wish to acknowledge my indebtedness and appreciation to Colonel T. H. Openshaw, consulting surgeon to the Eastern Command, for his advice in some of the more difficult cases ; and I also desire to thank Major A. J. Cleveland and his staff in the electrotherapeutic department of the hospital for numerous suggestions in the treatment of the cases.
